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APPEAL BRIEF UNDER 37 C.F .K- 8 41.37 IAM£NDEB\ 
The notice of appeal was filed on January 1 1 , 2007. This amended appeal brief is timely 
filed in response to the Notification of Non-Compliant Appeal Brief, dated May 1, 2007. The 
Notification indicates that the brief does not contain a concise statement of each ground of 
rejection presented for review because it "does not indicate claims 16 & 17 under any statute 
and/or citations." The "Status of Claims" section of the bnef has been amended to clarify that 
claims 16 and 17 are not on appeal, including an indication that the status of these claims is 
unclear. Because claims 16 and 17 are not on appeal, it is respectfully submitted that it is 
unnecessary to discuss these claims in the "Grounds of Rejection to be Reviewed on Appeal" and 
"Argument" sections of the brief. Appellant respectfully submits that the brief, as amended, is in 
condition for consideration. 
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I. REAL PARTY IN INTEREST 

The real party in interest is Siemens Power Generation, Inc., the assignee of record. 
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II. RELATED APPEALS AND INTERFERENCES 

There are no known related appeals or interferences. 
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ni. STATUS OF CLAIMS 

Claims 2, 4-7, 9, 10 and 12-18 are pending in the application. 
Claitns2,4-7,9,lO,i2-l5andl8standrejectedunder35U.S.C.§ 103.' Specifically, 

claims 2 and 6 were rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. Patent 
No. 4,735,656 ("Schaefer"). Claims 4, 5, 7, 9, 10, 12-15 and 18 were rejected under 35 U.S.C. § 
103(a) as being unpatentable over Schaefer in view of U.S. Patent No. 6,190,124 Circling"). 
Claims 4, 5, 7, 9, 10, 12-15 and 18 were further rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Schaefer in view of U.S. Patent No. 6,896,485 ("Ohara"). 

The status of claims 16 and 17 is unclear. In the "Office Action Summary" section of the 
final rejection dated August 11, 2006, claims 2 and 4-18 were listed as pending in the application 
and as being rejected. However, in the "Detailed Action" section, only claims 2, 4-7, 9, 10, 12- 
15 and 18 are indicated as being rejected; no mention of claims 16 or 17 is made. Appellant 
believes claims 16 and 17 to be directed to patentable subject matter. 
Claims 1, 3, 8 and 11 are canceled. 
Claims 2, 4-7, 9, 10, 12-15 and 18 are on appeal. 



T^ena* «« ft. ft. ^^^-^2"' 
in light of the previous cancellauon of claims 8 and U , Appeuaju wiu 



not rejected. 
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IV. STATUS OF AMENDMENTS 

No amendments were filed subsequent to the final rejection, dated August U, 2006. All 

previous amendments nave been entered. 
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V. SUMMARY OF CLAIMED SUBJECT MATTER 

Aspects of the utvention are directed to an optimized abrasive that is used on the tip of a 
turbine blade. The independent claims recite alternative definitions and arrangements of the 
invention and are briefly reviewed below. 

A. Claim 2 

Claim 2 is directed to a turbine blade with abrasive tip coating. A turb,ne blade (10) is 
elongated and has a tip (1 2) at one end. An abrasive coating (1 8) is provided on the« P (l2)of 
the turbine blade (10). The abrasive coating (18) includes a substantially 50:50 mixture of cubic 
boron nitride and silicon nitride. See FIG. 1 and specification at page 5. line 4 - page 5, line 9; 
page 5, line 16 - page 5, line 29; and page 6, line 4 - page 6, fine 23. 

B. Claim 4 

Claim 4 is Erected to a turbine blade with abrasive tip coatmg. A turbme blade (10) is 
elongated and has a tip (12) at one end. An abrasive coating (18) is provided on the tip (12) of 
the turbine blade (10). The abrasive coating (18) includes a mixture of cubic boron nuride, 
sOicon nitnde and CoNiCrAlY. See FIG. 1 and specification at page 5, line 4 - page 5, line 9, 
and page 5, line 16 - page 6, line 2. 

C. Claim 7 

Claim 7 is directed to an assembly that includes an elongated turbine blade (10) and a 
turbine ring segment (1 6). The turbine ring segment (16) has an inner surface on which there is 
an abradable coating (20). Tbemrbineblade(10)hasat >P (l2) a toneend. An abrasive coanng 
(18) is provided on the blade tip (12); this abrasive coating (18) tncludes a mixture of 
substantially equal parts of cubic boron nitride and silicon nitnde. The abras.ve coating (18) 
engages and abrades the abradable coating (20) of the turbme ring segment (16). See FIG. 1 and 
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specification at page 4, toe 19 - page 5, line 9; « page 5, line 16 - page 5, line 29; and page 6, 
line 4 -page 6, line 23. 
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VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

The following grounds of rejection are requested to be reviewed on appeal: 

! . Whether claims 2 and 6 are unpatentable under 35 U.S.C. § 103(a) over Schaefer. 

2. Whether claims 4, 5, 7, 9, 10, 12-15 and 1 8 are unpatentable under 35 U.S.C. § 

103(a) over Schaefer in view of Freling. 

3. Whether claims 4, 5, 7, 9, 10, 12-15 and 18 are unpatentable under 35 U.S.C. § 

103(a) over Schaefer in view of Ohara. 
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VII. ARGUMENT 

A. Whether claims 2 and 6 are unpatentable under 35 U.S.C. § 103(a) 
over Schaefer 

Claims 2 and 6 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. 
Patent No. 4,735,656 ("Schaefer"). Claim 2 and its dependent claim 6 will be argued together. 
While acknowledging that "Schaefer does not specially teach the amounts of ceramic panicles 
;o be added," the Office Action takes the position that it would have been obvious to "use 
amounts of SiN and cBN that provide the desired abrasiveness to the coating." 

Appellant respectfully submits that the invention recited in claim 2 is not obvious in light 
of Schaefer. The rejection appears to be based on the following paragraph in Schaefer: 

Various ceramics may be used, so long as good ^^^J^^ 
achieved For the abrasive materials which are the pnme object of the present 
nvS, it is necessary that the cerarmc not interact wW^» 
because this degrades the wear resistance of the ceramic and thus the entirety 
of S^£Jw CeSnL which are not inherently chemically resistant must 
? LZa « ?c the Sicob carbide. Other essential materials which may or 

no be coaSd 3* To*« ceramic and which are within contemplation 
ShS fem^Tapptations mclude silicon nitrides and me various 
.not of suTh particularly silicon-aluminum oxynnnde, often referred to as 
S^SSSa material that some have favored Of course , i is 
fc^to mrsuTmateriaK At lo*er temperature virtually any ceram c 
roay * ^used, depending on the intended use of the ceram,c-metal compose. 

Schaefer at col. 6, line 54 - col. 7, line 2. 

It is respectfully submitted that the Examiner reads too much into Schaefer. Schaefer 
m erely presents a laundry list of materials. While noting that it is feasible to mix such materials, 
Schaefer does not specifically call out the daimed ^nation of cub* boron n>mde and siticon 
ni *d, Moreover. Schaefer hM ^d^cf W «^^~ 
materials. 
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However, the Office Action notes tiw "SiN and cBN have known values of hardness; 
before one of ordbuuy stall would have found ,< obvious to vary the amounts to achieve the 
desned abrasive oualirym the coating " AppeUan, maiota,ns rha, it would no, have teen obvioua 
M vary the amounts of cubic boron nrnide and stiicon nitride to achieve a substantially 50.50 
M as recited in claim 2. Further, the focus on the hardness qualtty of cBN and SiN reveals 
the flawed formulation the obviousness rejection. 

The combination of cubic boron nitride and silicon nrmde in clam, 2 seeks to maintain a 
desired hardness while providmg grea,er resistance ,o mermal degradation in mc nnbine eneine 

capability. With the goal of maintaining such coning capabdi.y in mind, one «M in the «, 
would actually be motivated away from decreasing the relative amoun, of cubic boron rmride for 
fear of dramatically reducing ,he cuning abilivy of the abrasive material, particularly wiro a 
materiaUikesmconmuide mat hasalowercunmgcapahiliry due to its lower hardness. 

Specification a, page S, lines 19-20. 

The inventor has gone agate, this conventional ,hit*ing by decreasing the relative 
^ of cubic boron nitride b, about half and substring ft wim silicon nitride. As no,ed in 
tire present application, such aroixrore was surprising because me inina, cuning capabibry of.be 
mixture was shown to be comparable with a blade tip with 100% cBN. Specification ar page 6, 
toes .5-18. Thus, in going from 100% cBN to a substantially 50:50 mixture of cBN and Sij N 4 , 
*e imtia, curtingcapabiliry ofablade was no, subs,antia,,y sacrificed. Specification a, page 6, 
Unes 15-1 8 Former, a coating wim relatively equal smoums of *e cubic boron mtride and me 
5iliC 0„ nitride has surprismgly proved ,0 elTectively re,ain me benefi-s of each ma,eria, sysmm - 
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superior cutting properrte of The cubic boron nitride and grea.es reliance TO mermal 
degradarion of The silicon nirride. Spectficatioa al page 5, lines 26-29. 

SebaeferdeariydoesnoTappTecialesuehconsideraTions. Indeed. There is no discussion 
whatsoever in Schaefer regarding The prevenrion of Thermal degradarion while a.so m ain.arrung 
me cuning capabuny of cub.c boron nimde. It is only with ,he benefir of hindsight that one 
skittcd in The an can modify Use disclosure of Schaefer To arrive a. The preferred nrixnne. Thus, 
the disclostwe of Schaefer does not render claim 2 obvious. 

Appellant would also like to address tire Examiners reliance on the present specification, 
which notes Thai relarive amoun.s of The abrasives can be varied » suit the specific engine 
applicanon. Specrficarion a, page 6, lines 5-6. The Office Acrion indica.es ft. Ous langnage 
-seems To imply tm one of ordinary skill would be able to adjust The amoun. of abrasives based 
on me desired function. It is respectfully submined ma. me Examiner is making me mis,ake of 
confusing me spectfication wi* .he claim. While The present specification notes tha, may be 
■ possible ,o adjus. The relative amoun.s ofcBM and SiN, the language of ,he claim cannot be 
disregard*.. Claim 2 specifically reci.es a snbs,anUa..y 50:50 mixmre. The presen. app.icarion 
canno, be nsed agains, the patemabili.y of the pending claims and canno. be used as a 

justification for modifying Schaefer. 

Thus, fo. a. leas, me reasons se. fonh above, claims 2 and 6 are distinguishable over the 

ciled an and are allowable. WiThdrawal of the rejecrion is requested. 
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B . WHetHer claims 4, 5, 7, 9, 10, 12-15 an4 18 

35 US.C § 103(a) over Schaefer m view of FreUng, 

Among the claims rejected based on Schaefer and FreUng, claims 4 and 7 axe 
independent claim, Claims 5 and 18 ultimately depend from claim 4. Claims 4 and 18 will be 
w gued together, claim 5 will be argued separately with additional arguments presented. 

Claims 9, 10 and 12-15 ultimately depend from claim 7. Independent claim 7 will be 
argued together with its dependent claims 9, lOand 12-15. 
I. Claims 4 and 18 
According .o .be final Office Action, claim 4 ,s obvious baaed on Schaefer. which 
Closes .11 of,he elements of claim 4, except to i. does no, .each .he addmona. common 
of MCrAlY . The Examiner relies on Freling to supply these deficiencies. 

Sign.fican.ly. neither Schaefer nor Freling disclose dre ctoned combination of cubic 
horonniuide. silicon ntoide and CoNiCrAlY. Nor ia any teaching, suggestion or motivation 
provided by eirtter reference for uaing such a mixture in the abrasive coating. Appellant 

„^-**.»**»"-*' nW * ,ra " ,,, * — 
Mm in the m wou,d arrive at fte invendon recited in Cain, 4. Thus, fire invention recited » 
claim 4 W ou,d no. he ohvioua ,0 one sKUed in *e an. cor a, leas, rhese reasons, rhe rejection of 
^ms 4 and 1 S based on Schaefer widr FreUng is not well founded and sho»,d be withdrawn. 
2. Claim 5 

CU. 5 reci.es ,ha, ,he nrixrure includes subsuntinUy equal pana of cubic boron nimde 
M siliconnitride. fc addidontodre ** 4 *~ 

Appellan, incomes hy reference all of Us arguments made in ennection wirh darn. 2. 
Specifically. Schaefer does no, disclose such relative — of enhic horon nitride and silicon 
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wtri de nor are such amounts obvious. Further, Freling does not disclose any combination of 
these materials, iet alone relative amounts of these material, Therefore, for at least these 
reasons, claim 5 is not obvious based on Schaefer in view of Freling. The rejection of claim 5 

should be withdrawn. 

3. Claims 7, 9, 10 and 12-15 

According ,o ft. final Office Action, Schaefer .eaches ail Clemen* of Cairo 7, excep, for 

ft. "additional compositions of MCr AlV or specifies the ring segnten, with which the dp comes 

ta ,o comae,." The Examiner rel.es on Frehng to supply the deficiency. Claim 7 recites ft. me 

abraave coattng Wades a mixture of aubsamiaUy e<,ual pans of cubic boron nitride and sUicon 

„ iB ide. Such a mixrurc is no, taught by Schaefer, and Appellant derates by reference its 

^ made in this regard in conuecrion »i,h Cairn 2 above. Further. Feeling does not 

orentton any such combination of cubic boron nitride and silicon nitride, * alone any rdarive 

an.ountsofsuchmaterials. Therefore, for a, .east these reasons, the rejecfion of claims 7, 9, 10 

^,2-lSbased on Schaefer with FreUng is no, well founded and should be wtthdtawn. 
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C WH^r claims 4, S, 7, 9 10, 12-15 an* "™»»P« enMble 
3S V.S.C § 103(a) over Schaejfer m view of Ohara. 

Among the clauns rejected based on Schaefer and Ohara, claims 4 and 7 are independent 
• claim, ClaimsSandlSultimatelydependftomclaim^ Ci ai ms4and 18 wiUbe argued 
• together; claim 5 will be argued separately with additional arguments presented- 

Claims 9, 10 and 12-15 ultimately depend from claim 7. Independent claim 7 will be 
argued together with its dependent claims 9, 10 and 12-15. 
1. Claims 4 and 18 
Accorftng <o .he final Office Acnon, claim 4 is obvious based on Schaefer, which 
discos* all of the elements of Cairn 4. excep, ft* k does no, tea* fte adddional composinon 
of MCrAlY . The Examiner relies on Ohara to supply these deficiencies. 

Significantly, neither Schaefer nor Ohara disclose the claimed combination of cubic 
boron nitnde, silicon nitride and CoNtCrAlV. Nor is any ..aching, atggestton or modvauon 
provUUd by either reference for using such a mixture in .he abrasive coadng. Appellant 
respectfully submit fta. i, is only wift ft. benefit of hindsight of the present invendon fta, one 
«»* in fte an would arrive a, .he invention recited in Cairn 4. Thus, the invendon reci,e4 in 
Caim4wouldno.be obvious to one skilled in the an. For at leas, these reasons, the rejection of 
Cairns 4 and 18 based on Schaefer with Ohara is not wen founded and shomd be withdrawn. 
2. ClaimS 

daim 5 recites fta, fte mixture includes substandally equal parrs of cubic boron nitride 
ano smcon nhride. In addidon ,o me argumems presented in connecbon wift Cam, 4 above, 
AppeUan, mcorporates by reference .U of ,ts argumems made in comteedon w,m Cam, 1. 
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mtti de « are such amounts obvious. Farmer, Ohara does not disclose any combination of these 
materials, let alone relative amounts of the* mareriaU. Therefore, for a, leas, these reasons, 
elaim5i S notobviou,basedonSchaeferinvie™ofOhar..Thereiecnonofcla.m5shonldbe 

withdrawn. 

3. Claims 7, 9, 10 and 12-15 

1 According ro the final Office Action, Schaefer teaches all elements of clnim 7, except for 
the "additional compositions of MCrAlY or specifies the ring segmen, with which the tip comes 
intocontaet." The Examiner rehes on Ohaxa to supply the deficiency. Clatm 7 recites ma. me 
abrasive coaring ine.udes a mixture of anally equal pans of cubic boron ninide and silicon 
niBW e. Such a mixture is no, taught by Schaefer, and AppeUam incorpora.es by reference irs 
agents made in Ihis regard in connection with claim 2 above. Former, Ohara does no. 
mention any such combination of cubtc boron ninide and siheon nirride. le, atone any relative 
antoums of such materials. Therefore, for a, leas, these reasons, the rejection of claims 7, 9, 10 
aaa ,2-15 based on Schaefer with Ohara * no, well founded and should be withdraw*. 
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VIII. CONCLUSION 

For at least the reasons set forth above, appealed clahns 2. 4-7, 9, 10, 12-15 and 18 define 
patentable subject matterover the pnor art of record and are thus allowable. The Appellant 
respectfully requests withdrawal of the rejects and issuance of a Notice of Allowance for 
these claims. 



Respectfully submitted, 





Daie:___3j^/Z^7_- Joseph W. Bain, USJ^eg. No. 34,290 

Mark M- Zylka, UgpTQ Reg. No. 48,5 1 8 
AKERMAN SENTERFITT 
P.O. Box 3188 

West Palm Beach, FL 33402-3188 
Telephone: (561)653-5000 
Facsimile: (561)659-6313 
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XI. CLAIMS APPENDIX 



(Canceled) 



(Previously Presented) A turbine blade with abrasWe tip coating, comprising: 
an elongated uubme blade having a n P at one end, said tip having an abrasive coatmg 



including a 



substantially 50:50 mixture of cubic boron nitride and silicon nitride. 



(Canceled) 



4. 



(Previously Presented) A turbine blade with abrasive tip coating, comprising: 
an elongated rurbine blade having a tip at one end, said tip having an abrasive coatmg 



including a mixture 



of cubic boron nitride, silicon nitride and CoNiCrAlY. 



5 (Previously footed) The turbine blade according 10 claint 4 wherein the abrasive 
coadng includes substantially equal parts of cubtc boron nitride and srUconrntnde. 

6 (Prevrously Presented) The mrbine blade according » elate 2 wherein the cubic boron 
nitride and the silicon ninide are electroplated to the blade tip. 

7 (Previously Presented) A turbine blade and ring segment assembly, cotnprisir* 
' aturbineringsegmenthavurg^abradableco^gonaninnersnrfacethereofi 

anelongatedruri.mebladehavnsgariparor.enisaidb.aderipnavinganabrastve 



parts 



of cubic boron nitride and silicon nitride. 



8. (Canceled) 
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9. (Original) The assembly according to claun 7 wherein the abrasive coatmg includes a 
super alloy of at least one of nickel and cobalt. 

10. (Original) The assembly according to claim 9 wherein the super aUoy U CoNiCrAlY. 
U. (Canceled) 

,2. (Original) The^mblyac Con lmg»clato7»h ere inU 1 ec U b.cboro,mm«ie» d S»c 
silicon nitride are electroplated to the blade tip. 

,3. (Onginal) The assembly according . claim 7 wherein the abradable materia, of the ring 
segment is a thermal barrier coating. 

14 . (Origina,, TheassemWyaecordingioc.aimUwhereinthetherma.harriercoanngia 
porous. 

15 . (Original, Theassemb.yaccording.oc.aimHwheremnumerma.harriercoatingia 
ceramic, 

U. (Origina.) The assemMy according to data IS wherein methenrtai barrier coating 
includes yuria-stabiiized zirconia (YSZ). 

l7 . (Original) Tto^-c^*^"^*^^"** 
includes 8 wt.% YSZ (8YSZ). 

W . piously 

coating is electroplated to the blade tip. 
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X. EVIDENCE APPENDIX 

None 
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XI. 



None 



RELATED PROCEEDINGS APPENDIX 
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